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Abstract. Numerical experiments to the interaction between diffusion and absorption
suggest several interesting phenomena. Among these there is a remarkable manifes-
tation in the dynamical behaviour of the support; that is, the appearance of support
splitting and merging phenomena. From mathematical points of view, we show the suf-
ficient conditions under which such phenomena appear. Moreover, repeated support





(1) $v_{t}=(v^{m})_{xx}-cv^{p}$ , $x\in R^{1}$ , $t>0$ ,
(2) $v(0, x)=v^{0}(x)$ . $x\in R^{1}$ ,






1. i) $m(>1),$ $p(>0)$ $c(\geq 0)$ ;
ii) $v^{0}(x)\in C^{0}(R^{1})$
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l-i) (1) $v=0$
([3],[8],[11],[13],[16]).
l-i) (1)$-(2)$ $v(t, x)$
$([3],[8, 9],[11],[16])$ . $P(v)\equiv\{(t, x)|v(t, x)>0\}$
(1) (1) $Q_{T}\equiv(0, T)\cross(L_{1}, L_{2})(0<T<$
$\infty,$ $-\infty<L_{1}<L_{2}<\infty)$
([2], [10]). 1-ii)
([7], [8], [9], [10], [12], [13]):












1: Support re-splitting phenomena. The left figure shows the illustration. The right




(3) $u_{t}=muu_{xx}+ \frac{m}{m-1}(u_{x})^{2}-(m-1)c\chi_{\{u>0\}}$ ,
(4) $u(O, x)=u^{0}(x)\equiv(v^{0}(x))^{m-1}$ .
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(5) $\chi_{\{u>0\}}(t, x)=\{\begin{array}{l}1 (u(t, x)>0 \text{ } ),0(\text{ })\end{array}$
$u$
$m,$ $p,$ $c$ 2 $v^{0}(x)$ 1-ii)






(6) $u(t, x)=f(t)+g(t)h(x)$ .
$h(x)=-x^{2}$ (Kersner ([10])). $\sigma(>0)$ $\rho(>0)$
$u(t, x)=\{A+(2m+4a)t\}^{-1}[B\{A+(2m+4a)t\}^{\frac{2}{m+1}}-D\{A+(2m+4a)t\}^{2}-x^{2}]_{+}$
$(7)$
$[g|_{+}= \max\{g, 0\}$ ,
(8)
$A\equiv A(\rho, \sigma)=\triangle^{2}$ $B\equiv B(m, c, \rho, \sigma)=(\sigma+DA)A^{\overline{m}R}m-1$ ,
$D \equiv D(m, c)=\frac{(m-1)c}{4(m+a)}\sigma’$ , $a= \frac{m}{m-1}$
$[-\rho, \rho]$
$x$ $=$ $0$ $\sigma$ $(> 0)$ 2
$u(O, x)=\sigma(1-(x/\rho)^{2})$
$T^{*}(m, c, \rho, \sigma)$ $[x_{-}(t), x_{+}(t)](0\leq t\leq$
$T^{*})$




$h(x)=x^{2}$ (Galaktionov and Vazquez([4, 5])). $\epsilon(>0)$ $\hat{\sigma}(>0)$
$u(t, x)=\{E-(2m+4a)t\}^{-1}[D\{E-(2m+4a)t\}^{2}+G\{E-(2m+4a)t\}^{\neg^{2}T}m+x^{2}]_{+}$
(11)
(12) $E\equiv E(\epsilon)=\epsilon^{-1}$ , $G\equiv G(m, c,\hat{\sigma}, \epsilon)=(\hat{\sigma}-DE)E^{\frac{m}{m}}-\mp r1$
$x=0$ $\hat{\sigma}(>0)$ 2 $u(0, x)=\epsilon x^{2}+\hat{\sigma}(\epsilon>0)$
$\hat{T}\equiv\hat{T}(m, \epsilon)=\frac{E}{2m+4a}$ $x\in R^{1}\backslash 0$
$G<0$ $u(\hat{t}, 0)=0$
(13) $\hat{t}\equiv\hat{t}(m, c,\hat{\sigma}, \epsilon)=\frac{1}{2m+4a}\{E-(\frac{-G}{D})^{\frac{m+1}{2m}}\}$
$\hat{t}<\hat{T}$
3: The initial functions of Kersner‘s solution(7).
4: The initial function of
Galaktionov and Vazquez $s$ solu-
tion (11).
5: The support of Galaktionov
and Vazquez‘s solution (11).
(7) (11)
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([19]). $\sigma$ $\hat{\sigma}(\hat{\sigma}<\sigma)$ $\rho$ $\epsilon$
$u^{0}(x)$ 1
(14) $0<\hat{t}(m, c,\hat{\sigma}, \epsilon)<T^{*}(m, c, \sigma, \rho)$ .
(15) $[\sigma\{1-((x\pm\xi)/\rho)^{2}\}]_{+}\leq u^{0}(x)\leq\epsilon x^{2}+\hat{\sigma}$ on $R^{1}$ ,
( 6 ). $suppv^{0}(\cdot)=[-\alpha, \alpha](0<\xi<\alpha)$ .
$suppv(t, \cdot)$ $t\in(\hat{t}(m, c,\hat{\sigma}, \epsilon),\hat{t}(m, c,\hat{\sigma}, \epsilon)+\delta))$ 2
$\delta$
6: Initial function $u^{0}(x)$ .
(14)







$u^{0}(x)$ Galaktionov-Vazquez (11) Kersner (7)
$m,$ $c$ $\hat{\sigma}$
$G\equiv G(m, c,\hat{\sigma}, \epsilon)<0$ $\epsilon\equiv\epsilon(m, c,\hat{\sigma})>0$
$\sigma>\hat{\sigma}$ $x=\pm\xi$ Kersner $[\sigma(1-((x\pm\xi)/\rho)^{2})]_{+}$
Galaktionov-Vazquez $\epsilon x^{2}+\hat{\sigma}$ ( 6 ).
$\xi\equiv\xi(m, c,\epsilon,\hat{\sigma}, \sigma, \rho)$
(17) $\xi^{2}=(\sigma-\hat{\sigma})(\frac{1}{\epsilon}+A)$ ,
(18) $[\sigma\{1-((x\pm\xi)/\rho)^{2}\}]_{+}\leq\epsilon x^{2}+\hat{\sigma}$ $on$ $R^{1}$ ,
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(10) Kersner (7) $t=t^{*}$
(19) $t^{*}$ $\equiv$ $t^{*}(m, c, \sigma, \rho)=\frac{1}{2m+4a}[\{\frac{aB}{D(m+2a)}\}^{\frac{m+1}{2m}}-A]$ ,
(20) $x_{\pm}^{2}(t^{*})$ $=$ $\frac{(m+a)B}{m+2a}\{\frac{aB}{D(m+2a)}\}^{\frac{1}{m}}$ .
1. 2 $\hat{\sigma},$ $\epsilon,$ $\sigma(>\hat{\sigma})$ $\rho$
(21) $0<\hat{t}(m, c,\hat{\sigma}, \epsilon)<t^{*}(m, c, \sigma, \rho)$ ,
(22) $\xi^{2}<x_{\pm}^{2}(t^{*}(m, c, \sigma, \rho))$ .
$u^{0}(x)$
(23) $[\sigma\{1-((x\pm\xi)/\rho)^{2}\}]_{+}\leq u^{0}(x)\leq\epsilon x^{2}+\hat{\sigma}$ $on$ $R^{1}$
$suppv(t’, \cdot)$ $[-\xi, \xi]$ 2
$t^{f}(\hat{t}(m, c,\hat{\sigma}, \epsilon)<t^{f}<t^{*}(m, c, \sigma, \rho))$
$t=t^{*}(m, c, \sigma, \rho)$ $[-\xi, \xi]\subset suppv(t^{*}, \cdot)$ , $[-\xi, \xi]$
1 $\rho$ $\sigma$ $m=1.5,$ $c=6,\hat{\sigma}=10$
$\epsilon=0.01$ $\hat{t}=3.5600$






$A\equiv_{\sigma}e_{-}^{2}$ $\rho=25,$ $\sigma=625$ $t^{*}=6.5826>\hat{t}$
$A\equiv\triangle^{2}\sigma$
2. $\hat{\sigma}(>0)$ (21) (22) $\sigma\equiv$
$\sigma(m, c,\hat{\sigma}, \epsilon)$
(21) $\epsilon\equiv\epsilon(m, c,\hat{\sigma})<\frac{D}{\hat{\sigma}}(G(m, c, \sigma, \epsilon)<0)$
$\sigma$ (21) (22)
(24) $\sigma>\max\{\hat{\sigma}(1+\epsilon A)$ , $\{$ $\frac{m+1}{m}(A+\frac{1}{\epsilon})\}^{m}D(m+1)A^{1-\prime}-DA\}$ .
(19)















$\epsilon_{k-1}$ $\sigma_{k}(k=1,2\cdots, N)$ 1 2
$\epsilon$ . $\sigma$ .
$\sigma_{0}(>0)$ I) II) $k=1,2,$ $\cdots,$ $N$
I $)$ $\epsilon_{k-1}\equiv\epsilon(m, c,\hat{\sigma}_{k-1})<\frac{D}{\hat{\sigma}}$
II)
$\hat{t}(m, c, \sigma_{k-1}, \epsilon_{k-1})<t^{*}(m, c, \sigma_{k}, \rho_{k})$ ,
$\xi^{2}(m, c, \epsilon_{k-1}, \sigma_{k-1}, \sigma_{k}, \rho_{k})<x_{\pm}^{2}(t^{*}(m, c, \sigma_{k}, \rho_{k}))$
$\sigma_{k}(>\sigma_{k-1})$ $\rho_{k}=$ $A\overline{\sigma_{k}}(k=1,2, \cdots, N)$ $A$
3. $\epsilon$ . $\sigma$. $\sigma_{0}$ $\epsilon_{k-1}$ $\sigma_{k}(k=1,2\cdots, N)$
$u^{0}(x)$
(26) $[\sigma_{k}\{1-((x\pm\xi_{k})/\rho_{k})^{2}\}]_{+}\leq u^{0}(x)\leq\epsilon_{k-1}x^{2}+\sigma_{k-1}$ on $R^{1}(k=1,2, \cdots, N)$ ,
$\xi_{k}=\xi(m, c,\epsilon_{k-1}, \sigma_{k-1}, \sigma_{k}, \rho_{k})(k=1,2, \cdots, N)$ $suppv(t_{k}^{f}, \cdot)$
$[-\xi_{1}, \xi_{1}]$ 2
$t_{k}^{f}(\hat{t}(m, c, \sigma_{k-1},\epsilon_{k-1})<t_{k}’<t^{*}(m, c, \sigma_{k}, \rho_{k}))(k=1,2, \cdots, N)$ $t=$
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$t_{k}^{*}\equiv t^{*}(m, c, \sigma_{k}, \rho_{k})(k=1,2, \cdots, N)$ $F$ $[-\xi_{1}, \xi_{1}]$
$[-\xi_{1}, \xi_{1}]\subset suppv(t_{k}^{*}, \cdot)$
1 2
3 (26) $u^{0}(x)$ $N=3$
$\hat{t}_{k}=\hat{t}(m, c, \sigma_{k}, \epsilon_{k})(k=0,1,2),$ $\xi_{k}=\xi(m, c, \epsilon_{k-1}, \sigma_{k-1}, \sigma_{k}, \rho_{k})$
$(k=1,2,3)$
1: Numerical examples related to Theorem 3.
Table 1 $m=1.0625,$ $c=36.0,$ $A=1$ $\sigma_{0}=0.0625$
I) $\epsilon_{0}=0.49826$ Galaktionov-Vazquez
$\hat{t}_{0}=0.02862$ $v$
Kersner $\sigma$ (24) $\sigma_{1}=0.4187$
$t_{1}^{*}=0.080>\hat{t}_{0}$ $x>0$
Kersner $[\xi_{1}-x_{+}(0.080), \xi_{1}+x_{+}(0.080)]=[-0.168, 2.238]$










7: The initial functions of Galaktionov-Vazquez $s$ solution and Ker-
sner $s$ solution, where $m=1.0625$ and $c=36$ .
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$\alpha$ $0$ $0$ 10 $\infty$ $\infty$
A close up of the left figure














$n$ $10$ $0$ $10$ $\infty$ $\infty$




(27) $u(O, x)=u^{0}(x)$ , $x\in(-1.5,1.5)$ ,
(28) $u(t, \pm 1.5)=\varphi(t)$ , $t>0$ .
([15])
$m=1.5,$ $c=6$ 3
I $)$ $u^{0}(x)=1.5,$ $\varphi(t)=1.5$ ;
II) $u^{0}(x)=2.0,$ $\varphi(t)=1.5+0.5\cos(2\pi t)$ ;
III) $u^{0}(x)=2.0,$ $\varphi(t)=1.5+0.5\cos(12\pi t)$ .
I) $tarrow\infty$ $\overline{u}(x)=|x|(|x|\leq 1.5)$
(3) $\frac{m}{m-1}(u_{x})^{2}-(m-1)c=0$
$u^{0}(x)<1.5-\delta$ $\varphi(t)<1.5-\delta(0<\delta<<1)$




$\varphi(t)$ 1.0 2.0 1. $0$ III)
$\frac{1}{6}$ II)





9: Numerically repeated support splitting and merging phenomena in Case (II),
where $m=1.5$ and $c=6$ .
10: Numerical support no-splitting phenomena in Case (III), where $m=1.5$ and
$c=6$ .
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II) III) $\varphi(t)$ 1.5 2.0 1.0
?








(29) $0\leq u_{h}^{n}(x)\leq C_{0}$ on $R^{1}$ ,
(30) $\Vert(u_{h}^{n})_{x}\Vert_{\infty}\leq C_{1}$ ,
(31) $TV((u_{h}^{n})_{x})\leq C_{2}$ ,
(32) $\Vert(u_{h}^{n+1}-u_{h}^{n})/k_{n+1}\Vert_{L^{1}(R^{1})}\leq C_{3}$ ,
$k_{n+1}$ Ci$(i=0,1,2,3)$
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